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(57)Abstract: 

PURPOSE: To achieve long life expectancy of a fuel 
battery by inhibiting current density distribution from 
being generated in the direction of the flat surface of the 
battery even at a high load, in the case of a fuel battery. 
CONSTITUTION: A battery inlet manifold 1 is divided 
into two chambers, a gas inlet part 1a and an outlet part 
1b. A return manifold 2 for U-turning gas into the battery 
is provided on the side surface opposed to the battery 
inlet manifold 1 . The gas flown in a half surface A of the 
battery is fed into a half surface B of the battery. A 
bypass line 3 is provided from a gas piping 20 to the 
battery inlet manifold 1a to the return manifold 2, and a 
flow adjustment valve 4 for adjusting the gas flow is 
provided on the bypass line 3. A flow adjustment value 5 

for adjusting the gas flow is also provided on the gas piping 20, which presents a main stream 
for feeding reaction gas to the battery. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the fuel cell which arranges the anode electrode of a pair, and a cathode electrode on both 
sides of the matrix layer holding an electrolyte, supplies fuel gas and oxidant gas to this, and obtains 
electric generating power Among said electrodes, at least, a cathode electrode is constituted so that 
reactant gas may make a U-turn in an electrode flat surface and it may flow. Moreover, the fuel cell 
which forms the return manifold for making reactant gas make a U-turn into a cell, and is further 
characterized by connecting the pie pass line for supplying direct reaction gas to said return manifold 
from the reactant gas supply line of the upstream of a cell. 



[Translation done.] 



http://ww4.ipdl.ncipi.go.jp/cgi-biiVtran_web_cgi_ejje?u=http% 8/29/06 



* JP,06-188009,A [DETAILED DESCRIPTION] 



Page 1 of 4 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the fuel cell which improved for the purpose of 
equalization of current density distribution of the direction of a flat surface of the body of a fuel cell. 
[0002] 

[Description of the Prior Art] A fuel cell is equipment which transforms into direct electrical energy the 
chemical energy which the fuel has. This fuel cell contacts gaseous fuel, such as hydrogen, at the tooth 
back of one electrode, and contacts oxidizers, such as oxygen, at the tooth back of the electrode of 
another side, and usually takes out the electrical energy generated by the electrochemical reaction which 
occurs at this time from the electrode of the above-mentioned pair while it arranges the porous electrode 
of a pair on both sides of an electrolyte. 

[0003] Moreover, as this electrolyte, although a melting carbonate, an alkali solution, an acidic solution, 
etc. are used, the principle of the fuel cell which uses a phosphoric acid typical as a fuel cell as an 
electrolyte is explained below. 

[0004] In drawing 2 , an electrolyte layer is called a matrix 6, and sinks in and forms a phosphoric acid 
in a fiber sheet or mineral matter powder. 7 is an anode electrode, 8 is a cathode electrode, it is the 
porous electrode of carbonaceous, and the white financial intermediation 9 is usually applied to the field 
which touches said matrix 6. Moreover, 10 is the fuel gas passage which was formed in the tooth-back 
side of the anode electrode 7 and where the fuel gas containing hydrogen flows, and 1 1 is oxidant gas 
passage which was formed in the tooth-back side of the cathode electrode 8 and where oxidant gas 
(usually air) flows. And each reactant gas of fuel gas and oxidant gas flows each gas passageway, the 
anode electrode 7 and the cathode electrode 8 which are porosity are diffused, a platinum catalyst 9 is 
reached, and a reaction advances. 

[0005] That is, the hydrogen in fuel gas is diffused in the hole of the anode electrode 7, and reaches a 
catalyst. Here, hydrogen gas is dissociated into a hydrogen ion and an electron according to an operation 
of a platinum catalyst like a degree type. 
[0006] 

[Formula 1] H2 ->2H++2e - this hydrogen ion moves in the inside of the matrix which stored the 
phosphoric acid, and reaches the platinum catalyst of the cathode electrode 8. On the other hand, the 
electron separated by dissociation of hydrogen gas flows an external circuit from an anode electrode, 
works through a power load, and reaches to the platinum catalyst of a cathode electrode. 
[0007] In the cathode electrode 8, three persons of the hydrogen ion which has moved from the anode 
electrode, the oxygen which was supplied from the oxidant gas passage 1 1 as oxidant gas, and has 
diffused the hole of the cathode electrode 8, and the electron which has worked in the external circuit 
cause the reaction of a degree type on the catalyst front face of a cathode electrode. 
[0008] 

[Formula 2] 4H++4 e+02 ->2H2 O thus the reaction which hydrogen oxidizes and becomes water, and 
the chemical energy at this time turn into electrical energy, and the overall reaction as a cell which gives 
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electrical energy in external electric load is completed. 

[0009] In addition, a fuel cell carries out the laminating of two or more unit cells which consist of the 
above-mentioned anode electrode 7, the cathode electrode 8, and a matrix 6, and is usually constituted. 
Moreover, the separator for separating each reactant gas passage of an anode electrode and a cathode 
electrode is needed at the same time it faces carrying out a laminating and secures the electrical 
installation path between each unit cell. Furthermore, the gas manifold for supplying reactant gas to each 
reactant gas passage of an anode electrode and a cathode electrode is required. 
[0010] 

[Problem(s) to be Solved by the Invention] If gas is sent into the fuel cell constituted as mentioned 
above through a gas manifold, a reaction will advance according to the amount of the reactant gas 
component in gas. since this has the electrode with which a fuel cell consists of a porous body — a 
reaction — being rate-limiting — it is because it is decided by the diffusion rate to the reacting point 
which consists of the catalyst of a reaction component, an electrolyte, and an electrode member (usually 
carbon material). Thereby, the reaction distribution according to a load occurs in the direction of a cell 
flat surface, consequently current density distribution occurs in a cell. 

[001 1] In this case, since an electrode consists of outstanding carbon material of electric conductivity, 
even if current density distribution occurs, it is rare to appear in the direction of a cell flat surface as 
distribution of cell voltage. However, an extremely high load may be taken or, in the case of the cell of a 
heavy load specification, the distribution of voltage of the direction of an electrode flat surface may be 
seen. 

[0012] Moreover, it is detectable whether current density distribution has occurred with the existence of 
generating of the temperature distribution of the direction of a cell flat surface, namely, temperature with 
a usually uniform cell or the temperature distribution according to the flow of cooling water — **** — 
although it is, since the water generation reaction shown above is exothermic reaction, in the direction of 
a cell flat surface, the field which there are many currents and is flowing shows high temperature, and 
shows low temperature in the part which is not conversely performed out of the small place, i.e., 
reaction, of a current. Therefore, it can know whether there is any generating of the current density 
distribution according to the amount of supply of supply reactant gas in the direction of a cell flat 
surface by grasping the temperature distribution of the direction of a cell flat surface. 
[0013] By the way, such current density distribution is generated, when there is little amount of supply 
of reactant gas, or when the diffusion in an electrode has done remarkable inhibition to advance of a 
reaction. For example, in supplying the whole quantity of the reactant gas which the whole cell needs for 
the inlet port of a cell, at a cell inlet port, abundant reactant gas is supplied and the ununiformity of 
being in the scarce condition of reactant gas arises near an outlet. Especially, by the big cell, this 
difference was acute and caused big current density distribution generating. 

[0014] Moreover, generating of this current density distribution becomes the factor which degrades a 
cell, when operating the cell. That is, although the life of a cell is decided by degradation of the catalyst 
kept to the exhaustion and reaction advance of the amount of electrolytes which are stored mainly in the 
cell, it is known that each of these causes of degradation has similarly the quick one where the one of 
advance where temperature is higher is quick and where current density is higher. Therefore, when the 
above current density distribution occurs and temperature distribution occur with it, current density will 
be high, degradation will advance in a part with high temperature, this part will become a cause, and the 
life of a cell will be exhausted. 

[0015] If it observes by enlarging a load for the temperature distribution of such a direction of a cell flat 
surface, or decreasing the amount of reactant gas, high temperature will be observed by the oxidant gas, 
i.e., air inlet, side, naturally, the phenomenon with the same said of a fuel side has occurred — although 
it thinks, since it is not large, generation of heat by the side of a fuel is not observed notably. Anyway, 
there is an inclination which a reaction concentrates on the abundant cell entrance sides of reactant gas. 
For this reason, there was a problem of being easy to generate degradation of an electrode [ near the cell 
inlet port]. 

[0016] It was proposed in order that this invention might cancel the fault of the above conventional 
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techniques, and it can control that current density distribution generates the purpose in the direction of a 
cell flat surface also in a heavy load, and is in offering the fuel cell which made reinforcement possible. 
[0017] 

[Means for Solving the Problem] In the fuel cell which this invention arranges the anode electrode of a 
pair, and a cathode electrode on both sides of the matrix layer holding an electrolyte, supplies fuel gas 
and oxidant gas to this, and obtains electric generating power Among said electrodes, at least, a cathode 
electrode is constituted so that reactant gas may make a U-turn in an electrode flat surface and it may 
flow. Moreover, the return manifold for making reactant gas make a U-turn into a cell is formed, and it 
is characterized by connecting the pie pass line for supplying direct reaction gas to said return manifold 
from the reactant gas supply line of the upstream of a cell further. 
[0018] 

[Function] By preparing the bypass line which adopts the configuration of the return flow to which 
reactant gas makes a U-turn and flows an electrode flat surface in the fuel cell of this invention, and does 
not pass an electrode to the reactant gas supply line of a cell Other parts of an electrode flat surface can 
be supplied as gas with many [ again ] reactant gas components by separating a part of reactant gas, 
supplying a return manifold, and mixing a part of electrode flat surface with the reactant gas which has 
flowed. Thereby, equalization of reactant gas concentration distribution of the direction of a cell flat 
surface can be attained. 
[0019] 

[Example] Hereafter, one example of this invention is concretely explained based on drawing 1 . In 
addition, drawing 1 shows an air pole (cathode electrode) to an example. 

[0020] In this example, the configuration of the return flow to which reactant gas makes a U-turn and 
flows a cell flat surface like shown in drawing i is taken. That is, the cell inlet-port manifold 1 is 
divided into two rooms, and gas inlet section la and outlet section lb are made to hit. Moreover, the 
return manifold 2 for making gas make a U-turn into a cell is formed in the cell inlet-port manifold 1 and 
the side face which counters, and it is constituted so that this may send into the cell hemihedry B the gas 
which flowed the hemihedry A of a cell. 

[0021] Moreover, from the gas piping 20 to cell inlet-port manifold la, a bypass line 3 is formed in said 
return manifold 2, and the flow control valve 4 for adjusting a quantity of gas flow is formed in this 
bypass line 3. Furthermore, the flow control valve 5 for adjusting a quantity of gas flow is formed also 
in the gas piping 20 which is the main stream which supplies reactant gas to a cell. 
[0022] In addition, these flow control valves 4 and 5 detect the temperature distribution of a cell flat 
surface with the thermo sensor (thermocouple) formed in the cell, and the closing motion is controlled 
so that temperature distribution become uniform. 

[0023] The fuel cell of this example which has such a configuration acts so that it may state below. That 
is, a part of reactant gas supplied to a cell is sent into the return manifold 2 through the bypass line 3 
prepared in gas piping 20, and, on the other hand, direct reaction gas is sent into the hemihedry A of a 
cell from gas piping 20. 

[0024] In this case, the current in the Ath page can be suppressed by making small the amount of 
reactant gas which flows to the electrode hemihedry A of a cell entrance side. Adjustment of the reacting 
weight in this Ath page is performed by a flow control valve 4 thru/or 5 by adjusting the ratio of the 
capacity which flows into the Ath page, and the capacity which flows a bypass line 3. Moreover, closing 
motion control of flow control valves 4 and 5 detects the temperature distribution of a cell flat surface 
with the thermo sensor (thermocouple) formed in the cell, and it is performed so that temperature 
distribution may become uniform. 

[0025] Thus, in order to make in charge of the reaction in the cell hemihedry B the reactant gas which 
the flow rate was adjusted and was supplied to the return manifold 2 through the bypass line 3, it is sent 
into the cell hemihedry B with the gas which has passed the cell hemihedry A. Since the gas which has 
passed along this bypass line 3 does not have consumption of oxygen and the oxygen density in gas is 
raised into the return manifold 2, the gas of an oxygen density higher than the time of coming out of the 
cell hemihedry A to the cell hemihedry B can be supplied. Consequently, also in the cell hemihedry B, 
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since the reactant gas which has the almost same oxygen density as the cell hemihedry A is supplied, 
equalization of current density is attained. 

[0026] Thus, according to this example, it can prevent by controlling the amount of reactant gas which 
supplies generating of the current density distribution within an electrode flat surface when a heavy load 
and the amount of supply reactant gas decrease. Consequently, the temperature rise by the current 
concentration in near a reactant gas inlet port etc. can eliminate the factor which causes cell degradation. 

[0027] In addition, fuel electrodes other than the air pole mentioned above (anode electrode) generate 
the above-mentioned current density distribution similarly according to the imbalance of distributed gas. 
However, in the case of a fuel electrode, since generation of heat is small, the monitor of the current 
density distribution cannot be carried out by the approach as shown in said example. However, Lycium 
chinense with an epilogue must prevent the current density distribution in a fuel electrode from the fuel 
lack of gasoline in a cell outlet to the galvanic corrosion of an electrode substrate (carbon material) for a 
**** 3^ the improvement in a battery life. Then, it is effective in improvement in a battery life to 
control fuel gas and to suppress generating of current density distribution by the same technique. 
[0028] In this case, the monitor of current density distribution generating becomes technique with 
effective measurement of the cell voltage in cell four corners. That is, if dispersion in current density 
becomes large, in order to make the electrical potential difference in the direction of a cell flat surface 
into homogeneity, the current which flows in the direction of a cell flat surface will become large, and a 
difference will be made to the cell voltage of four corners. Therefore, the same effectiveness is acquired 
by adjusting the reactant gas amount of supply and the capacity of a bypass line so that a difference may 
not arise in cell voltage. 
[0029] 

[Effect of the Invention] According to this invention, as stated above The inside of an anode electrode 
and a cathode electrode, At least, a cathode electrode is constituted so that reactant gas may make a U- 
turn in an electrode flat surface and it may flow. Moreover, the return manifold for making reactant gas 
make a U-turn into a cell is formed. Furthermore, by connecting the pie pass line for supplying direct 
reaction gas to said return manifold from the reactant gas supply line of the upstream of a cell It can 
control that current density distribution occurs in the direction of a cell flat surface also in a heavy load, 
and the fuel cell which made reinforcement possible can be offered. 



[Translation done.] 
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